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Role of xSyndecan4 in non-canonical Wnt signaling
Loreto Carvallo, Rosana Muñoz, Noelia Escobedo, Juan Larraín
FONDAP-Biomedicina, Facultad de Ciencias Biológicas, P. Universidad
Católica de Chile, Chile
The non-canonical or β-catenin independent Wnt signaling path-
way regulates convergence and extension movements in vertebrate
embryos and planar cell polarity. Recently in our laboratory, we have
demonstrated that a cell surface heparan sulphate proteoglycan,
Syndecan4 (xSyn4), is critical for Xenopus laevis gastrulation and is a
component of the non-canonical Wnt signalling pathway. We have
found that xSyn4 is expressed in the same tissues and interacts
functionally and biochemically with Frizzled-7 (xFz7) and Dishevelled
(xDsh). Furthermore, xSyn4 is necessary and sufﬁcient to activate
translocation of xDsh to the plasma membrane. In this work we have
used methodologies such as GST-pulldown and immunoprecipitation
in HEK293T cells in order to investigate the interaction between
xSyn4, xDsh and xFz7. We have observed that xDsh and xFz7 interact
with xSyn4 cytoplasmic domain. Also, we have found that xSyn4
stability is regulated by activation of the non-canonical Wnt pathway
in a proteasome dependent manner and that the cytoplasmic domain
is required for such effect.
This work is supported by FONDECYT Post-Doctoral fellowship
3070015 and Center for Cell Regulation and Pathology (FONDAP).
doi:10.1016/j.ydbio.2008.05.209
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A bimodal modulator in canonical Wnt signal transduction
Keiko Tamai, Hidekazu Iioka, Stephanie Doerner
Department of Genetics, Case Western Reserve University, Cleveland,
OH, USA
The Wnt family of secreted ligands plays critical roles in
embryonic development and cancer formation. In canonical Wnt
signaling, β-catenin is a key component of the pathway for trans-
ducing the signal from the cytoplasm to the nucleus and regulating
Wnt-responsive genes by binding to a member of the TCF/LEF
transcription factors. Here we show that a DNA binding protein has a
bimodal activity in canonical Wnt signaling. When we have knocked
down the protein expression by morpholino antisense oligo (MO),
TOPFlash reporter activity is signiﬁcantly reduced in Xenopus
embryo. While modest exogenous expression has additive effect on
reporter activity when coinjected with Wnt-8 or β-catenin, a higher
amount of mRNA injection results in inhibition of canonical Wnt
signaling. Lef1 activity is reduced by the MO, suggesting that it
functions at the transcription level. These results provide a novel
insight into a regulation of TCF/LEF activity.
doi:10.1016/j.ydbio.2008.05.210
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A role of Diversin subcellular localization in modulating Wnt
signaling
Keiji Itoh, Sergei Y. Sokol
Department of Developmental and Regenerative Biology, Mount Sinai
School of Medicine, New York, NY 10029, USA
Wnt proteins are secreted glycoproteins that play crucial roles in
cell proliferation, cell fate speciﬁcation and morphogenetic processes
in early embryos. Molecular mechanisms, by which distinct beta-
catenin-dependent and beta-catenin-independent pathways are
activated in Wnt responding cells, are not well understood. The
ankyrin-repeat protein Diversin has been implicated in different Wnt
pathways and associates with critical Wnt pathway regulators
including Dishevelled, CK1-epsilon and Axin. Here we show that
Diversin is localized to the centrosome and this localization depended
on the C-terminal domain of Diversin. This centrosomal distribution is
altered in ectodermal cells stimulated with speciﬁc Wnt ligands. Also,
Diversinwas recruited to the cell membrane by Frizzled receptors, and
this regulation required the ankyrin-repeat domain of Diversin. We
will present the comparison of signaling activities ofwild typeDiversin
and the Diversin constructs lacking centrosomal localization. Our data
support the hypothesis that the regulation of Diversin subcellular
distribution is critical for different Wnt signaling outcomes.
doi:10.1016/j.ydbio.2008.05.211
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Cardiomyocyte-speciﬁc loss of neuroﬁbromin promotes cardiac
hypertrophy and dysfunction through activation of the fetal gene
program
Junwang Xu a, Fraz A. Ismat a,b, Tao Wang a, Min Min Lu a,
Jonathan A. Epstein a
a Department of Cell and Developmental Biology, University of
Pennsylvania School of Medicine, Philadelphia, PA, USA
b Division of Cardiology, Children's Hospital of Philadelphia,
Philadelphia, PA, USA
Neuroﬁbromatosis type I (NF1) is a common autosomal dominant
disorder with a broad array of clinical manifestations, including
benign and malignant tumors, osseous dysplasias, and characteristic
cutaneous ﬁndings. NF1 patients also have an increased incidence of
cardiovascular diseases, including obstructive vascular disorders and
hypertension. The disease gene, NF1 encodes neuroﬁbromin, a
ubiquitously expressed protein that acts, in part, as a Ras-GAP (GTP-
ase activating protein), downregulating the activity of activated Ras
protooncogenes. In animal models, endothelial and smooth muscle
expression of the disease gene is critical for normal heart develop-
ment and the prevention of vascular disease, respectively. To examine
the role of NF1 in the adult heart, we generated mice with
homozygous loss of the murine homolog Nf1 in myocardium
(Nf1mhcKO). These mice have normal embryonic cardiovascular
development, but have marked cardiac hypertrophy in the adult.
This hypertrophic response appears to bemediated through activation
of a fetal gene program. Interestingly, this activation may not be
regulated solely though attenuation of Ras activity, and preliminary
work in our laboratory has suggested novel cell signaling pathways
through which this, and other neuroﬁbromin-mediated responses,
may be acting.
doi:10.1016/j.ydbio.2008.05.212
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Nf1 is required for early murine lens development
Christian Carbe
Department of Medical and Molecular Genetics, Indiana University
School of Medicine, Indianapolis, IN, USA
Human neuroﬁbromatosis 1 (NF1) is an autosomal dominant
genetic disease characterized by multiple discrete dermal neuroﬁbro-
mas as well as optic and other central nervous system gliomas.
Neuroﬁbromin, the proteinproduct of the NF1 gene has been shown to
function as a Ras-GTPase activating protein (GAP). In addition to this
tumor suppressor role, neuroﬁbromin may also regulate adenylyl-
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cyclase activity and intracellular cyclic-AMPgeneration.Here,we show
that neuroﬁbromin is required for normal murine lens development.
Utilizing a previously developed strain of Nf1-deﬁcient mice, we
demonstrate thatNf1−/− embryos exhibit severe lens hypoplasia, and in
some cases, anophthalmia. Currently we are working to elucidate the
mechanistic molecular events responsible for this severe lens
phenotype present in embryos devoid of systemic neuroﬁbromin.
doi:10.1016/j.ydbio.2008.05.213
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MAPK signaling during vasculature development in the mouse
retina
Jennifer L. Bromberg-White, Elissa Boguslawski, Nicholas S. Duesbery
Laboratory of Cancer and Developmental Cell Biology, Van Andel
Research Institute, Grand Rapids, MI, USA
Neovascularization in the retina is associated with diseases that
often cause severe vision loss and eventual blindness. In order to
develop novel therapeutics, a better understanding of the molecular
and cellular processes controlling vascular development in the eye is
necessary. The mitogen-activated protein kinase (MAPK) pathway has
been shown to play a pivotal role in vascularization in early embryonic
development, as well as during tumorigenesis. Our laboratory has
shown that MAPK inhibition reduces VEGF secretion, as well as
angiogenesis and tumor growth, in melanoma and sarcoma xenograft
model systems. However little is known about the role(s) of these
signaling pathways in the development of the vasculature in the retina.
To determine whether MAPK pathways are active during retinal
vascularization in a mouse model, phosphorylated MAPK levels were
analyzed. MAPK activation was undetectable at earliest stages of
retinal vascularization but was elevated by PN7 through to PN21. In
contrast, levels of total MAPK remained constant throughout this
period.We observed that phosphorylated ERK became concentrated in
the tips of budding vessels at PN7 and PN10. These observations
indicate that MAPK pathways are active in regions that coincide
spatially and temporally with extensive angiogenic remodeling of the
developing retinal vasculature. This ﬁnding is consistent with our
hypothesis that MAPK signaling is required for endothelial response to
angioproliferative cytokines. These studies reveal the potential of
inhibitors of MAPK signaling for application of treatment of neovas-
cular retinopathies.
doi:10.1016/j.ydbio.2008.05.214
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A role for TULP3 in mouse hedgehog signaling and neural
patterning
Ryan A. Norman a, Akihiro Ikeda b, Jonathan T. Eggenschwiler a
a Department of Molecular Biology, Princeton University, Princeton,
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b Laboratory of Genetics, University of Wisconsin-Madison, WI, USA
Neural patterning within the mammalian spinal cord and brain
relies upon signaling cues from surrounding tissues, and the mouse
neural tube serves as a good model to uncover genes involved in
neural patterning. Through analysis of recessive mutations causing
developmental and neural tube dorso-ventral patterning defects, our
work identiﬁes and characterizes novel Sonic hedgehog (Shh)
signaling components based on changes in Shh-dependent cell
identities. Mice mutant for Tubby-like Protein 3 (Tulp3) exhibit
defects indicative of ectopic Shh signaling, such as exencephaly,
polydactyly, impaired eye development, and overventralized pattern-
ing of the neural tube. Genetic epistasis analysis narrowed Tulp3's role
within this pathway, and indicated that Tulp3's function depends
upon cilia formation. Importantly, Tulp3 localizes to the primary
cilium of mammalian cells where Shh pathway components such as
Smoothened, Gli proteins, and Suppressor of Fused are also found.
Although trafﬁcking or processing events occurring in the cilium are
not well understood, biochemical data from other organisms suggest
that members of the Tubby family of proteins function in vesicular
trafﬁcking and/or signaling mediated through the cilium. Our work
also demonstrates that Tulp3 interacts with CaMKII, a kinase involved
in Ca2+-dependent responses. Our current studies focus upon linking
CaMKII to Shh signaling, and elucidating the mechanisms regulating
Tulp3 subcellular localization.
doi:10.1016/j.ydbio.2008.05.215
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Intraﬂagellar transport protein 122 is a novel antagonist of the
murine Hedgehog signaling pathway
Jian Qin, Yulian Lin, Hyuk-wan Ko
Department of Molecular Biology, Princeton University, Princeton,
NJ 08544, USA
Hedgehog signaling controls diverse developmental processes in
metazoans. Recent studies indicate that the cilium acts as a sensory
organelle for the mammalian Hedgehog signaling pathway. However,
the mechanism by which the Hedgehog signals are transduced in
mammals is not clearly understood. Through forward genetics we
identiﬁed a null allele of mouse Intraﬂagellar transport 122 homolog
(mIft122) that causes severe developmental defects. Genetic epistasis
indicated that mIFT122 represses the Hedgehog pathway at a step
downstream of Smoothened and upstream of Gli2. We found that
mIFT122 plays a conserved role in the retrograde intraﬂagellar
transport (IFT) in mammals, as the accumulation of IFT proteins at
the distal tips of mutant cilia mimicked retrograde IFT defects in other
species. Strikingly, activating components of the pathway, Gli2 and
Gli3, accumulated to high levels at the distal tips of mIft122 cilia,
whereas the pathway repressor Suppressor of Fused did not. While
previous studies have shown that the loss of IFT proteins involved in
anterograde transport leads to the loss of cilia and down-regulation of
the pathway, this study shows that loss of mIft122, predominately
involved in retrograde transport, leads to strong, constitutive, and
ligand-independent up-regulation of the pathway. Therefore, we
propose that the bi-directional IFT machinery plays a more central
role in Hedgehog signaling beyond construction of cilia and that the
IFT machinery controls both the “on” and “off” states of the
mammalian Hedgehog pathway at the tips of cilia.
doi:10.1016/j.ydbio.2008.05.216
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Expression of EGF-responsive ERK5 in embryonic mouse
submandibular glands
Masanori Kashimata a, Noriko Koyama a, Toru Hayashi a,
Edward W. Gresik b
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Growth factors and their receptors regulate development of the
submandibular gland (SMG) through activation of multiple intracel-
lular signaling cascades including a mitogen-activated protein kinase
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